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compensates the waste, the mean level will be maintained without expenditure of work ; if there be a margin, there will be an outstanding gain of level susceptible of indefinite repetition.
A priori, I should not have supposed the variation of velocity with height to be adequate for the purpose ; but if the facts are correct, some explanation is badly wanted*. Mr Peal makes no mention of the circular sweeps being inclined to the horizon, a feature which is essential to the view suggested It is just possible, however, that the point might escape attention no1 specially directed to it.
However the feat may be accomplished, if it be true that large birds car maintain and improve their levels without doing work, the prospect fo] human flight becomes less discouraging. Experimenters upon this subjec' would do well to limit their efforts for the present to the problem of gliding or sailing through the air. When a man can launch himself from an eleva tion and glide long distances before reaching the ground, an important ste] will have been gained, and until this can be done, it is very improbable tha any attempt to maintain the level by expenditure of work can be successful Large birds cannot maintain their levels in still air without a rapid horizonta motion, and it is easy to show that the utmost muscular work of a man i utterly inadequate with any possible wings to allow of his maintenance in fixed position relatively to surrounding air. With a rapid horizontal motioi the thing may perhaps be possible, but for further information bearing upo this subject, I must refer to a paper on the resistance of fluids published i the Philosophical Magazine for December, 1876.
[1899.   The maintenance of a fixed position in still air, whether by bird or by a- man or by an engine, can only be secured by the generation of downward current of air, e.g. by a screw, whose momentum shall balance tti weights to be supported.     If v denote the velocity, S the section of tl: stream, p the density of air, the momentum generated in unit time is Spv and the work done in the same time is ^Spv3.    Thus if gM be the who weight sustained,
(1)
* [1899. A good deal depends upon the velocity of flight. If this reckoned relatively to t surrounding air be called v, and if it become v', whether owing to a passage of the "bird ir another stratum or to a freshening of the wind in the same stratum, the gain (7i) of potent: elevation is given by
v'*-v*=;2gh,
from which we see that the effect of a given change (v'-v) increases with v.
If we suppose that v=BO miles per hour, and that A =10 feet, we find i/=34'7 miles per hoi so that at this speed a gain of 10 feet requires a freshening of the wind amounting to 4-7 mi per hour.
See further a letter on the Sailing Plight of the Albatross, Nature, XL. p. 34, 1889.]h inclines downwards to leeward. If in a complete lap the advantage thus obtained
